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 Structural Equation Modeling (SEM) is an effective model improves 
and test technique which is explain the relationships between variables 
in mixed hypotheses related to statistical models and provide to test 
theoretical models as whole. SEM is an analyze technique that 
combined the multivariate statistical methods which has been used 
especially to analyze models in social sciences studies, psychology, 
sociology, education, economics and marketing. 
The aim of this study, to provide for researchers introducing the use of 
structural equation modeling in ecotourism and to explain model 
specifications in stakeholder analysis. There are given some 
definitions, evaluations of model fits, model structures, examples from 
the ecotourism and landscape planning using SEM and ecotourism 
model proposals from literature related to SEM methodology. In the 
conclusion section it will be given a model proposal and 
recommendations using SEM in ecotourism and stakeholder analysis. 
Keyword: 
Structural equation modeling,  
Analyze methodology, 
Ecotourism, 
Stakeholder analysis, 
Landscape planning 
 
Corresponding Author: 
Yaşar Selman Gültekin,  
Departement of Forest Economics, Faculty of Forestry, 
Düzce University, 
Orman Fakültesi, Konuralp Yerleşkesi, 81620, Merkez / DÜZCE. 
Email: selmangultekin@duzce.edu.tr  
1. Introduction 
Ecotourism is a type of tourism that includes visits to natural areas and special purposes such as landscaping, 
wildlife, wilderness exploration, observation and living, leaving as little impact on the environment as 
possible [1]. With the increase of people's education levels and environmental consciousness, travels 
especially in natural and culturally sensitive areas have been developing rapidly in recent years. These 
changes in the structure of international tourism demand increase the demand for ecotourism travels [2]. 
While participating in the activities of ecotourism, they witness the plants and other living things on the one 
hand, and on the other hand they have the opportunity to establish friendships with local people and to learn 
about their cultures and traditional life styles. The people of the region protect ecotourism as an inheritance of 
their natural richness while raising their economic levels with alternative incomes and job opportunities. In an 
ecotourism-focused planning process, ensuring more effective involvement of stakeholders in ecotourism 
activities is challenging as an effective resource management [3]. 
Interest in modeling structural equilibrium for model analysis is increasingly increasing in studies carried out 
in the field of social sciences. Structural Equation Modeling (SEM) is a method of analysis consisting of a 
combination of statistical methods that are used in many areas such as psychology, sociology, education, 
economics and marketing. Structural equilibrium modeling is an effective model testing and development 
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technique that can explain the cause-and-effect relationship of variables in mixed hypotheses related to 
statistical models and allows the theoretical models to be tested as a whole. 
The aim of this study is to conduct stakeholder analysis in participatory ecotourism planning, to identify 
stakeholders' perceptions of ecotourism and their attitudes, and to discuss the feasibility of structural equation 
modeling as a new approach to the solution of existing problems. The method of "Structural Equation 
Modeling (SEM)" which is an unused method in ecotourism planning in Turkey will be applied in 
participatory ecotourism planning and will have an important place in the future to fill the gap in the literature 
and studies on ecotourism. 
1.1. Ecotourism 
The phenomenon of ecotourism has emerged with the recognition of the potential benefit of people as a result 
of their curiosity towards nature [4]. According to reference [5], the concept of ecotourism is a concept that 
comes to the agenda with the concept of sustainability. Ecotourism, which is the basis of conservation of 
ecological balance, has emerged as a result of sustainable development [6]. Ecotourism is a broader issue than 
the activities of tourists who are nature and environmentally conscious. Ecotourism is the whole of 
environmental, economic and social relations [7].   
According to [8], ecotourism is based on ecological sustainability approaching environmental and cultural 
values with a conservative and sensitive approach. According to [9], ecotourism is more than just tourism 
activity in natural areas. But the lack of a widely accepted definition of ecotourism and the lack of a common 
definition of features and dimensions that distinguish ecotourism from other types of tourism is the biggest 
shortcoming in this area [6].   In this respect, ecotourism is a type of tourism that has been described 
differently by different circles because of its different forms [10]. According to [11], ecotourism is a type of 
tourism that takes its natural history, including its local cultures. Ecotourists are those who visit natural areas 
without consuming natural resources and strive to protect this area [6]. According to [12], ecotourism is an 
educational journey to nature that contributes to the protection of the ecosystem and respects the existence of 
local people [6]. [13],  has introduced a different perspective to ecotourism by identifying ecotourism as 
recreational activities related to the natural history or natural life of an area such as bird watching, wildlife 
observation, whale watching, nature photography, plant survey which do not consume natural resources. 
The World Tourism Organization (WTO) and the United Nations (UN) Commission for Sustainable 
Development declared 2002 the "International Year of Ecotourism" and commissioned the WTO on this 
subject. The World Ecotourism Summit, held in Quebec, Canada, in May 2002, with the participation of 1,100 
delegates from 133 countries, attempted to identify a common definition adopted by all countries. 
Accordingly, ecotourism has been adopted as "an approach or attitude that protects the social and cultural 
integrity of the earth while assisting the economic development of the local people, securing the sustainability 
of the natural resources of the earth" [1]. According to this definition, the most important feature 
distinguishing ecotourism from other activities based on nature is the ecological sustainability and the aim of 
acquiring experiences based on education and learning [14].    
The concept of ecotourism is concerned with the fact that the actual travel is helping to protect and develop 
the areas visited. Because ecotourism has a wide variety of elements, it is necessary to understand its structure 
first [2]. In order to ensure long-term sustainability of ecotourism, it is necessary to take into consideration the 
basic elements of the structure of this tourism route (Figure 1). 
The work and thought partnership of local people, decision-makers, private sector, NGO's and scientists, 
indispensable stakeholders of ecotourism planning, is a process that can be applied and facilitated. 
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Figure 1. Basic elements of ecotourism [2] 
1.2. Structural Equation Modelling 
Structural Equation Modeling (SEM) is a method of analyzing the use of many fields such as psychology, 
sociology, education, economics and marketing in recent years and it is composed of multivariate statistical 
methods [15] [16]. It is possible to come across many studies using SEM in the field of tourism abroad [17] 
[18] [19] [20]. It can be said that the use of SEM is very limited in the field of ecotourism planning, with 
many studies made in different branches of science in our country by using SEM [21] [15] [22] [23]. For this 
reason, it is possible to say that SEM is being used as a new method in the field of ecotourism in our country. 
SEM is basically based on the researcher's thoughts about a research topic by testing a model of inter-variable 
relationships that existed before the research is done with the help of the data obtained in the research result. 
The most significant difference between methods such as variance analysis (ANOVA), multivariate analysis 
of variance (MANOVA), factor analysis (FA), regression analysis, which are the most used statistical methods 
in SEM researches [22]. The main objective of the SEM is to explain the interdependency relationship pattern 
between the one or more observed variables and the implicit non-observable sets of structures [15] [24].   
It is stated that the three main components of the structural equation models (SEM) are historical development 
[24].  These components are path analysis, conceptual synthesis of structural models and measurement 
models, and finally general estimation processes. Historical development of SEM should be addressed through 
some statistical concepts on a historical level. These analyzes are regression analysis, path analysis, 
confirmatory factor analysis (CFA) and finally SEM [26] [23].    
The concept of confirmatory factor analysis (CFA) emerged in the 1950s. Karl Jöreskog developed the DFA 
in 1960 with his theoretical studies of whether or not the data set of a defined structure could be tested [25].  
FA is used to construct measurement instruments whereas CFA is used to test the existence of theoretical 
structures [23].   
SEM is mainly a general statistical methodology [27]. SEM uses road diagrams to show default models for 
causal relationships. Structural equation modeling was first recognized as "JKW" models because it was 
developed by Karl Jöreskog, Keesling and Wiley. It was later used as "Linear Structural Equation Models" 
with the development of the LISREL (Linear Structural Relations) program [28]. [29] states that it would be 
better to call it "Factor Analytical Structural Equation Models" because SEM is based on FA. However, only 
the SEM concept has been used in recent years due to the use of nonlinear structural equality models [26] 
[23].  
The most general form is a structural equation model, the measurement model and the structural model are 
two parts. The measurement model specifies how the hidden variables or theoretical structures are related to 
the observed variables and how they are represented. The structural model identifies the causal relationships 
between hidden variables and describes causal effects [21] (Figure 2). 
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Figure 2. Structural Equation model [30] [22] 
When the model is tested in SEM, many different criteria are used in evaluating the conformity of the created 
model. These measures are called goodness of fit indexes. There are a number of statistical functions that this 
goodness of fit index has. Similarity ratios between chi-square statistics (χ2), Root-Mean-Square Error 
Approximation (RMSEA), Goodness-of-Fit Index (GFI) and Adjusted Goodness-of-Fit Index [28]. 
Other fit measures of SEM include Parsimony Normed Fit Index (PFI), Parsimany Goondness of Fit Index 
(CFI), Comparative Fit Index (CFI), Incremental Fit Index (IFI), Relative Fit Index (RFI) [31]. Researchers 
using LISREL often use GFI, AGFI, RMSEA, CFI, and NNFI criteria as well as chi-square values in their 
studies [21] [32]. In the AMOS analysis, the AIK (Akaike Information Criterion), CAIC (Consistent Akaike 
Information Criterion) and ECVI (Expected Cross Validation Index) model comparison indexes are used in 
addition to these criteria [33].  Table 1 summarizes the most commonly used metrics for evaluating the 
suitability of the SEM and the data for these metrics.  
Tablo 1. Evaluation of SEM’s Suitability [15]  [31]  [33].   
Fit Indexes Good fit Acceptable fit 
General Model Fit 
χ2 
(χ2/sd) 
 
0≤ χ2≤2sd 
0≤ χ2/sd≤3 
 
2sd ≤ χ2≤3 sd 
3≤ χ2/sd≤4-5 
Comparative Fit Indexes 
NFI 
NNFI 
IFI 
CFI 
RMSEA 
 
≥0,95 
≥0,95 
≥0,95 
≥0,97 
≤0,05 
 
0,94-0,90 
0,94-0,90 
0,94-0,90 
≥0,95 
0,06-0,08 
Absolute Fit Indexes 
GFI 
AGFI 
 
≥0,90 
≥0,90 
 
0,89-0,85 
0,89-0,85 
Conservative Fit Indexes 
PNFI 
PGFI 
 
≥0,95 
≥0,95 
 
- 
- 
Root Mean Based Fit Indexes 
RMR 
 
≤0,05 
 
0,06-0,08 
Model Comparison Fit Indexes 
AIC   Smaller values than the compared model 
CAIC Smaller values than the compared model 
ECVI Smaller values than the compared model 
2. Materials and Methods 
The data obtained by scanning the work material on ecotourism and SEM studies are the theoretical models 
that can be used in tourism and ecotourism studies. SEM methodology is used in analyzing the views, 
thoughts, perceptions, attitudes and perspectives of the interest groups. SEM can be used as an analysis tool in 
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this regard, given that the views of many interest groups need to be analyzed in ecotourism planning. SEM is 
used in some studies on tourism and ecotourism activities [34] [35] [36] [37] [38] [39] [40] [41] [42].                 
From this point, it is possible to transform the factors obtained from studies related to ecotourism through 
SEM into a theoretical model. 
3. Results and Discussuion 
When we look at the work done in the field of ecotourism in Turkey, it is seen that interest groups' perception 
about perception attitudes takes place [43] [44]. Factors that are effective in the ecotourism perception are the 
variables regarding the obstacles in front of ecotourism activities, attractiveness of ecotourism resources, 
resource development and management strategies.  
In order to analyze the stakeholders of ecotourism planning by using SEM, the ecotourism perception (EP) 
model which is theoretically developed, the obstacle in front of the application of ecotourism activities 
(OFAE), the degree of attraction of ecotourism resources (DAER), resource development (RD) and 
management strategies (MS). According to this, studies related to the subject can be examined and the 
Ecotourism Perception Measurement Model (Research Model) can be created as in Figure 3. 
 
Figure 3. Theoretical research model of ecotourism perception 
4. Conclusion 
It is seen that SEM is limited (10-20%) when it is used in the world literature from studies done in the field of 
social sciences [22].  This rate is much lower in our country. In recent years, SEM has been used in scientific 
fields such as statistics, economics, business, marketing, psychology, sociology in national articles and reports 
[21].  Since the use of SEM in ecotourism is very limited in Turkey, the use of SEM in solving socio-
economic problems and the continuing increase in such studies can provide significant contributions to the use 
of SEM in ecotourism and especially in solving socio-economic problems [45].  
With participatory ecotourism planning using SEM methodology, it will be possible to conduct scientific 
studies to develop the local people in place and to sustain the development by evaluating local potential. It 
will also be possible to obtain guidance on how the ecotourism sector should develop with different 
stakeholders in different land use policies and how it is likely to develop in future years. 
It is possible to use SEM as a method for solving problems related to ecotourism management. However, in 
the works to be done about SEM, the establishment of measurement and structural models requires a 
theoretical and statistical infrastructure. If this precondition is met, healthy results will be obtained from the 
work to be done. 
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